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Preface

Notice

THIS DOCUMENT IS PROVIDED “AS IS” WITH NO WARRANTIES WHATSOEVER, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, NO WARRANTIES OF MERCHANTABILITY, NONINFRINGEMENT,
FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY WARRANTY OTHERWISE ARISING OUT OF ANY
PROPOSAL, SPECIFICATION, OR SAMPLE.

HDMI Forum, Inc. and its members disclaim all liability, including liability for infringement of any
proprietary rights, relating to use of information in This Specification.

Document Revision History

1.2a  December 8, 2015 Updated diagrams to reflect proper test setup, proper test equipment
and to include additional test screens that appear throughout the test.

Intellectual Property

Copyright partly in this document is owned by the HDMI Forum, Inc., who reserves all rights therein. The
Forum hereby grants a copyright license to portions of this document that were created by the HDMI
Forum for use by Test Equipment Makers, HDMI Adopters and HDMI ATCs and others that access this
document through the HDMI Adopter Extranet to use this document for the testing of purported HDMI
Licensed Products (as defined in the HDMI Adopters Agreement and the HDMI Adopters Addendum).

Copyright partly in this document is owned by Quantum Data, Inc., who reserves all rights therein. By
uploading or otherwise delivering this document for publication on the HDMI Extranet, Quantum Data,
Inc. hereby grants a copyright license to portions of this document that were created by Quantum Data,
Inc. to HDMI Adopters, HDMI ATCs and others that access this document through the HDMI Adopter
Extranet to use this document for the testing of purported HDMI Licensed Products.

Only versions of this document that are approved and considered the current versions may be used by
HDMI Adopters for compliance testing.

No charge or fee is associated with such copyright license grant provided herein.

Contact Information

The URL for the HDMI Forum web site is: http://www.hdmiforum.org/

The URL for the Quantum Data website is: http://www.quantumdata.com.
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Introduction

This document provides a set of Method of Implementation for test method described in HDMI
Compliance Test Specification Version 2.0 (HDMI CTS 2.0). HDMI Forum created HDMI CTS 2.0 to
specify a set of tests that should be performed to verify features described in HDMI Specification
Version 2.0a.

Scope

This document provides testing procedures for HDMI CTS 2.0 Test ID HF3-21: “Repeater Repeated
Output Port HDR”. The procedure below deals with single resolution and only one Test ID is
considered at a time.

References

Normative References

High-Definition Multimedia Interface Specification Version 1.4b, October 11, 2011.
HDMI Compliance Test Specification Version 1.4b, October 11, 2011.
High-Definition Multimedia Interface Specification Version 2.0a, March 19, 2015.
HDMI Compliance Test Specification Version 2.0,

Informative Reference

No additional informative references.
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Test ID HF3-21: Repeater Repeated Output Port HDR

Objective
Confirm that the HDMI output of an A/V stream from an HDMI input is compliant.

This test is applied if the CDF field Repeater HDRis “Y”.

An HDR Signal Generator is connected to a HDMI input of the DUT which may impact the
behavior of the tested HDMI output. This test will be performed using the “Mini-CDF” form

Capability(s)
The Repeater DUT supports any HDR signal retransmission.

Table 9-13 Repeater Repeated Output Port - 6G — 2160p Generic Equipment

ltem Generic Equipment Reference Qty.

1 HDR Signal Generator 1

Procedure

Setup:

1 Connect the HDR Signal Generator implemented for Test ID HF2-54 to the selected HDMI
input and generate HDR signal.

2 Configure the Repeater DUT to retransmit the signal from the HDMI input to the tested
HDMI output

Measure:

3 Perform Test ID HF1-53.
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Vendor Specific Test Procedure
Test Equipment

A variety of equipment is needed for testing HDMI products. Each piece is authorized and
included by name in this Compliance Test Specification. This section describes the Quantum Data
test equipment.

HDMI 2.0 Protocol Analyzer module

The Quantum Data 980 HDMI 1.4 Protocol Analyzer module can be installed in the 980B or 980R
series Advanced Test Platforms. This 980 HDMI 1.4 Protocol Analyzer module serves the generic
test functions called out in the HDMI 2.0 Generic CTS. Refer to the table below:

Item Quantum Data Equipment

1 980 Advanced Test Platform series:

Equipped with: |980 HDMI 1.4 Protocol Analyzer module

HDMI CTS 2.0 Compliance Test Package #1 or #3

980 HDMI 1.4 Protocol Analyzer Module with 980 Series Platform Configurations

The figures below show depictions of the 980 HDMI 1.4 Protocol Analyzer module equipped in
various 980 series platforms. Note: Card positioning may vary depending on configuration.

Source Dynamic Range and Mastering InfoFrame — High Dynamic Range
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Test ID HF1-53: Source Dynamic Range and Mastering InfoFrame — High Dynamic Range

1. Objective

Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

2. Test Overview
The Pass/Fail criteria is assessed by the application with no human examination required.

3. Procedure

Use the following procedure to conduct this test.

1 Connect the HDR Signal Generator (Quantum Data HDM 2.0 Video Generator module) to
the HDR Repeater DUT input.

2 Connect the HDR Repeater DUT output to the Quantum Data 980 HDMI 1.4 Protocol
Analyzer at the module’s port labeled Rx as shown below. Use a High Speed HDMI cable.
The figures below depict these connections to the modules in the 980 series chassis.

Note: Two 980 platforms are depicted in both diagrams below. Please note that only a single 980
Platform is required. Both modules reside in the same 980 Platform.

5208 Platform with
HDMI 2.0 Video Generator and
HOMI 1.4 Protocol Analyzer module

PC with 920 GLUI
Manager
(optionaly

HOR-Capable
Repeater DUT

High Speed
HDMI cables

E-Met cable

PC with 8280 GUI
::;ﬂnﬂger S80R Platform with
(optional) HOMI 2.0 Video Generator and
- HDKI 1.4 Protocol Anabyzer modules

HOR-Capable
Repeater DUT

E-MNet cable High Speed HDMI cables
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Establish a session between the Quantum Data 980 Embedded Manager GUI
(touchscreen) running on a host PC.

Complete the following steps:

4.1 Click on the HDMI Source CTS 2.0 icon in the Compliance Tests page of the Apps
panel.

@ Apps

‘ quantumdata
Y

Compliance Tests

-

HDMI EDID HDMI Source HDMI Source
CTS1.4b CTS1.4b CTS 2.0

HDMI Sink HDMI Sink HDMI HDCP Transmitter
CTS51.4b CTS2.0 CTS51.2

MHL Dongle

MHL Source
CT51.2-21

CTS51.2-21

CBUS Source CBUS Sink CBUS Dongle
CTS1.2-21 CTS1.2-21 CTS1.2-21

Page 2 of 4
Card Control Compliance Tests
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4.2 Navigate to the CDF tab if not already there. If there is a saved CDF file, then click
on Open and select it. Otherwise, enter the DUT’s CDF information for each tab
and optionally click on Save to save the CDF. Select the items in the HDR tab that
apply to the device under test.

¥
2% HDMI 2.0 Src CT 2.0

|'t7°7 Test Selection | = Test Options / Preview|

| Open || [J New || [] Save | COF File: /CDF/HFL-53_CDF

| ® General | ® Y420 Video | ® 219 (§4:27) Video | © 6G Video| 8 non2160p Timings | @ Audic | 8 Other| ® HDR

I\ - . " . o
: Source HDR Traditional SDR Daoes the product support Traditional Gamma SDR Luminance Range of High Dynamic Range Video?
@ Yes () Mo

Daoes the product support Traditional Gamma HDR Luminance Range of High Dynamic Range Video?

Source_HDR_Traditional_HDR

@ Yes () Mo

. . -

Source HDR_SMPTE_ST 2084 Does the product support SMPTE 5T 2084 of High Dynamic Range Video?
@ Yes ) Mo

—

A -

4.3 Click on the Test Selection tab and the HDR sub tab and select the Test ID HF1-53:
Source Dynamic Range and Mastering InfoFrame — High Dynamic Range Test. Refer
to the sample screen below.
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2 HDMI 2.0 Src CT 2.0 L= =

% CDFEntry | W Test Selection & ptions / Preview|

I _ | Open H H Sa\.rel I Xl SelectAIITests” [] Deselect All Tests]

| i+ TMDS Protocol | i+ Pixel Encoding | i Video Timing | -+ AVIIF/GCP | i+ HDMI-VSIFs | -+ Audio|  HDR K};

I |%] Select All on Page“ [] Clear All on Page]

HF1-53: Dynamic Range and Mastering InfoFrame - High Dynamic Range

Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HOR content.

Required Card: HDMI 1.4 Protocol Analyzer
Required License: HDMI 2.0 Compliance Test Package #1 or HDMI 2.0 Compliance Test Package #3

4.4 Click on Test Options / Preview tab and review the list of tests. Refer to the sample
screen below.
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r ™Y
2 HDMI 2.0 Src CT 2.0 e
[ Al Duration Instrurnent: | MIM_980B [192.168.254.122] v | - Execute Tests

| 4 COFEntry | 7 Test Selection |

I+ Category / Test Name [C] v
4 I HDR

4 ]= HF1-53: Dynamic Range and Mastering InfoFrame - High Dynamic v

@ Tter D1: Any supported format, Traditional SDR 15 £ V’

@ Iter 02: Any supported format, Traditional HDR 15 £ ‘t{f

@ Tter D03: Any supported format, SMPTE ST 2084 15 £ V’

@ Iter 04: Any supported format, Traditional HDR, not supported in EDID 15 £ ‘t{f

@ Tter 05: Any supported format, SMPTE 5T 2084, not supported in EDID 15 £ V’

. ]
4.5 Click on Execute tests activation button to initiate the test. Refer to the sample
screen below.

% HDMI 2.0 Sre CT 2.0 [E=TE
|24 CDF Entry |/ Test Selection|| I~ Test Options / Breview |
Bz Instrument: | MM_980B [192.168.254.122] B Execute Tests
V
[» Category / Test Name (O] W
4  HDR
a 35 HF1-53: Dynamic Range and Mastering InfoFrame - High Dynamic "4
@ Iter D1: Any supported format, Traditional SDR 15 £ tf’
@ Tter 02: Any supported format, Traditional HDR i5 £ V’
@ Iter 03: Any supported format, SMPTE ST 2054 15 £ tf
@ Tter 04: Any supported format, Traditional HDR, not suopported in EDID i5 £ V’
@ Iter 05: Any supported format, SMPTE ST 2084, not supported in EDID 15 £ tf

Note: You will be prompted with a dialog box to assign a name to the test results. Refer to
the screen example below:

HDMI Forum Page 11 of 23



HDMI 2.0 Src (2.0) CT Results s s e

1= Test Results Name

Execute HDMI 2.0 Src (2.0) Compliance Tests on Instrument: My_980 @ 192.168.254.159

Enter a name for the Test Results.

HF1-53401 ¢

|= HF1-35-02
=/ HF1-51-01

3 Cancel & 0k

Enter a name, click OK and the test will begin.

A Test Window will appear (below) indicating the progress of the test.

.

HDMI 2.0 Src Compliance Test (2.0): "HF1-53-01"

Test List
Duration Reset Status Options
Category / Test Hame [C] v Status
4 i HDR

4 =/ HF1-53: Dynamic Range and Mastering InfoFrame v In Progress
@ Iter 01: Any supported format, Traditional SDR 15 £ '\\f’ In Progress
@ Iter 02: Any supported format, Traditional HDR 15 £ V Hot Tested
@ Iter 03: Any supported format, SMPTE ST 2084 15 £ W Hot Tested
® Iter 04: Any supported format, Traditional HDR, not =1 15 f Qf Hot Tested
@ Iter 05: Any supported format, SMPTE ST 2084, not sup 15 £ 'W’ Hot Tested

Transferring the CDF to the Test Instrument.
--— Test HF1-53-01

Initializing Real-Time

Disabling Pass-through.
< il b

[ @ Cancel the ComphanceTest] [ EE Pause Test Execution l

You will be prompted with a dialog box (below) instructing you to connect the DUT to the
test equipment. Press Continue to run the test.
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[ ~

Test Setup

Test Instructions

Connect the DUT output port to be tested to the
receiver port of the test instrument:

| Test Instrument Port
Quantum Data, Inc. HDMI 1.4 protocol analyzer
Card 6, Port 0 (RX)

’ @ Cancel ComplianceTest]

[ ) Continue ]

b

You will then be prompted with a series of dialog boxes informing you of the
requirements of the source DUT for each distinct sub test. Verify that the source is
outputing the required HDMI content and press Continue to run the test.

F ~

DUT Configuration

&% Required DUT Configuration

Test HF1-53, Iter-01
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Please verify that the DUT is configured per the requirements below.
NOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue” when the DUT is ready to be tested.

i
| Nl
Format:
Any supported format.
Format must be <= 300 Mcsc.
Content:
Any Traditional gamma-5DR Luminance Range HDR content.
Audio:
There is no audic requirement for this test, I
EDID (Default): < generated=
| W changeeop | Default EDID [ [, View EDID ]
—1
’ @ Cancel ComplianceTest] ’ EEPause Execution ] ’ I:-:} Skip Iteration ] [ [ Continue

r
-
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Use the Embedded 980 GUI Manager to select the format and test image from the 980
HDMI 2.0 Video Generator module. Refer to the screen example below to select the
proper test image.

B Generator =RRCEx

E¥ Folder ”. Lists J

/" HOMI20
Generator
| Card 4 i
Hatch10o Hatch12i Hatch1Zo Hatch20 Hatch24i Hatch24o

{ HDMI14

Generator
Card 7

F— / HOMI14
Playback

Hatch24s Hatchdx3 Hatch5x4 Hatch64W Hatch8x8 Hatch_16 | Card 6 ..‘-'

=

Hatch_20 Hatch_6 Hatch_G Hatch_M HdrTradHdr

=

HdrTrad Sdr Hitachi1 InFocus1 InFocus2

NN (. 1

KanjiKAN L80 LGLCDTVB LGLCDTVG LGLCDTVR LGLCDTVW

Path: /Standard

A DUT Configuration dialog box will appear. Follow the instructions on the dialog box and press
either PASS/(SKIP) or Continue depending on the capabilities of the DUT.
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r B

DUT Configuration

Test HF1-53, Iter-01
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Operate the Source DUT to switch to transmitting any
Traditional gamma-SDR Luminance Range content
which doesn't require the Dynamic Range and Mastering InfoFrame.

The TE is currently monitoring for the switch. AFTER hitting "Continue” the TE will wait
up to an additonal 15 seconds for the switch to occur before timing out.

If the DUT can not perform the switch "smoothly’, that is, can not maintain the video signal
or loses sync during the switch then hit "PASS(SKIP)".

’ @ Cancel Compliance Test l

| @ PassskP) | [ © Continue |

Another DUT Configuration dialog box will apear instructing you to configure the DUT to
output a specific HDR content. Press Continue when the DUT is outputing the proper
content.

p

DUT Cenfiguration

&% Required DUT Configuration

Test HF1-53, Iter-02
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrarme when it is
sending HDR content.

Please verify that the DUT is configured per the requirements below.
NOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue” when the DUT is ready to be tested.

Format:

= Any supported format.

»  Format must be <= 300 Mcsc,
Content:

= Any Traditional gamma-HDR Luminance Range HOR. content.

| Audio:

I = There is no audio requirement for this test.

EDID (Default): <generated=

| Echangeron | Default EDID [ [}, View EDID ]

’ @ Cancel ComplianceTestl [ EEPause Execution l l IZ-:;)- Skip Iteration ] [ [~ Continue
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Use the Embedded 980 GUI Manager to select the format and test image from the 980
HDMI 2.0 Video Generator module. Refer to the screen example below to select the
proper test image.

@] Generator = | e

FMT:/S5tandard/2160p30.xml
tandard/HdrTradHdr.img

: E¥ Folder ” B Lists

" HOMI 2.0
Generator
Card 4

=
-
-

Hatch10o Hatch12i Hatch12o Hatch20 Hatch24i Hatch24o
HDMI 1.4

Generator
Card 7

’ ’ { HOMI14
Playback

Hatch24s Hatchdx3 Hatch5x4 Hatch64W Hatch8x8 Hatch_16 , Card 6 )

igh
iR
| ]

Hatch_20 HdepProd HdrTradHdr

HdrTrad Sdr HiLoTrk Hitachi1 Imex1 InFocus1 InFocus2

I

KanjiKAN LGLCDTVB LGLCDTVG LGLCDTVR LGLCDTVW

=
|
:

h: /Standard

Transfer
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A DUT Configuration dialog box will appear. Follow the instructions on the dialog box and press
either PASS/(SKIP) or Continue depending on the capabilities of the DUT.

-

DUT Cenfiguration

Test HF1-53, Iter-02
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Operate the Source DUT to switch to transmitting any
Traditional gamma-HDR Luminance Range content
which doesn’t require the Dynamic Range and Mastering InfoFrame.

The TE is currently monitoring for the switch. AFTER hitting "Continue™ the TE will wait
up to an additonal 15 seconds for the switch to occur before timing out.

If the DUT can not perform the switch ‘smoothly’, that is, can not maintain the video signal
or loses sync during the switch then hit "PASS(SKIF)".

’ @ Cancel Compliance Test

[9 PASS(SKIP) ][Q T ]

Another DUT Configuration dialog box will apear instructing you to configure the DUT to
output a specific test pattern.

DUT Configuration

&% Required DUT Configuration

Test HF1-53, lter-03
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Please verify that the DUT is configured per the requirements below.
NOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue” when the DUT is ready to be tested.

Format:

»  Any supported format.

»  Format must be <= 300 Mcsc, |
Content:

= Any SMPTE 5T 2084 HDR. content.
Audio:

»  There is no audio requirement for this test.

EDID (Default): <generated>

| | B changeeop | Default EDID [ [}, View EDID I

’ @ Cancel ComplianceTest] I EE Pause Execution ] I @- Skip Iteration - [+ Continue l
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Use the Embedded 980 GUI Manager to select the format and test image from the 980
HDMI 2.0 Video Generator module. Refer to the screen example below to select the
proper test image.

& Generator = | B |

JRT : HDMI2-T40 FMT:/Standard/2160

: E¥ Folder |

Generator

Regulate SMPTEbr2 Samsung1 Samsung2 Samsungd Samsung4 Card 4

{ HDMI14

Generator
- Card 7
|

Samsung5 Samsung6 SamsungB SamsungT ScaleBox ScaleBoxChecker {  HDMI1.4

i -

Card 6
Sharpnes SlideBox Smpte133 SmpteBar

-, [ ]

Sony6WLC Staircase Strokes0 Strokes1 TAARampB

I e ...

TTECorp1 TVBar100 TVBar875 TVBarH

Path: /Standard
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Another DUT Configuration dialog box will apear instructing you to configure the DUT to
output a specific HDR content. Press Continue when the DUT is outputing the proper
content.

DUT Configuration

&% Required DUT Configuration

Test HF1-53, Iter-04
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Please verify that the DUT is configured per the requirements below.
MOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue” when the DUT is ready to be tested.

Format:

Any supported format.

Format must be <= 300 Mesc,
Content:

Any Traditional gamma-HDR Luminance Range HDR content.
Audio:

There is no audio requirement for this test,

EDID (Default): <generateds

| | EChangeEDD | Default EDID [ [}, View EDID |

[ @ Cancel ComplianceTest] [ EE Pause Execution ] [ I"_-‘}‘- Skip Iteration |

N
I+ Continue
—V
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Use the Embedded 980 GUI Manager to select the format and test image from the 980
HDMI 2.0 Video Generator module. Refer to the screen example below to select the
proper test image.

B Generator =RACE X ]

PORT:HDMI2-T40 FMT:/Standard/

re  RGB-8bpc
io

:--) Audi

LipSyncB MAGENTA MEME1111 MEMEPIus ( HDMI20
Generator

Card 4

{ HDMI14
Generator
Card 7

MEPlus_G MEPlus_R MESony_B ME Sony_G

HDMI 1.4
Playback

MSony7 MSony8 MnsICLR

MoireX MoireX33 MoireY Moire¥33 Monoscop

__ I .

Needle Orion1 Qutlined Qutline1 Outline2 Outline3

=Y Path: /Standard
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Another DUT Configuration dialog box will apear instructing you to configure the DUT to
output a specific HDR content. Press Continue when the DUT is outputing the proper
content.

.
DUT Configuration

% Required DUT Configuration

Test HF1-53, Iter-05
Confirm that the Source DUT sends the Dynamic Range and Mastering InfoFrame when it is
sending HDR content.

Please verify that the DUT is configured per the requirements below.
NOTE: The test EDID has been applied and hot-plug has been toggled
and the DUT may already be configured per the EDID.
You can use the 980 Real-Time to help verify that the DUT is configured and stable.

Press "Continue” when the DUT is ready to be tested.

Format:
Any supported format,
Format must be <= 300 Mesc.
Content:

Any SMPTE 5T 2084 HDR content.

Audio:

There is no audio requiremnent for this test,

| .
EDID (Default): <generated:>
| ElChangetDD | Default EDID [ [}, View EDID |
=\
[ @ Cancel ComplianceTest] [ EE Pause Execution ] [ @- Skip Iteration | = Continue
b
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Use the Embedded 980 GUI Manager to select the format and test image from the 980
HDMI 2.0 Video Generator module. Refer to the screen example below to select the
proper test image.

& Generator = | E ||

FMT: /Standard/2160p30
IMG:/Standard/Master

LipSync LipSyncB MAGENTA MEME1111 MEMEPIus [ HOMIZ20
Generator

Card 4

{ HDMI14
Generator
! Card 7 !

MEPlus_B MEPlus_G MEPIus_R MESony_B MESony_G MESony_R

/' HDMI1.4
Playback

MnsICLR MnsIGM MnsIPG

o B B B W

MoireX33 MoireY MoireY33 Monoscop MulBurst

m L]

Orion1 Outline0d Outline1 Outline2 Outline3

If the 980 HDMI 1.4 Protocol Analyzer’s compliance test application reports PASS, then
PASS. If the 980 HDMI 2.0 Protocol Analyzer’s compliance test application reports FAIL,
then FAIL.
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§=‘ Compliance Test Results Viewer

Compliance Test Results

Results Mame: HF1-53-01 Manufacturer: Acme [ HTML Report
Date Tested: December 8, 201512:58 PM Model Name: XYZ

Overall Status: [ EPAEYF Port Tested: Outputl

[* Test Name / Details [C ] Status

a HF1-53: Dynamic Range and Mastering InfoFrame - High Dynamic Fail
. @ Iter 01: Any supported format, Traditional SDR 15 £
» @ Iter 02: Any supported format, Traditional HDR 15 £
» @ Iter 03: Any supported format, SMPTE ST 2084 15 £
3 9 Iter 04: Any supported format, Traditional HDR, not supported in EDID 15 £ |
> @) Iter 05: Any supported format, SMPTE ST 2084, not supported in EDID 15 £

Open Capture amic Range and M ng InfoFrame - High Dynamic Range

Instrument: MM |_980B [192 168.254.122] ., Contlnue Test Execution

[ R
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